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A Solution of the TCP Short-term Deadlock Problem

YUKIO MURAYAMA' and SUGURU YAMAGUCHT!

Since the TCP is the most important transport protocol in the Internet, it should be strongly
encouraged to improve its performance and usability. In this paper, we discuss one of the
major drawbacks called “TCP short-term deadlock problem” in the current TCP implemen-
tations. Because of inadequate delayed acknowledgment handling, the short-term deadlocks
where data are transferred intermittently occur repeatedly under some conditions. As its
result, the end-to-end throughput on the TCP connection is extremely decreased. Some solu-
tions have been proposed for this problem, however, they turn off its delayed acknowledgment
mechanism in order to eliminate the short-term deadlocks, hence, they add twice acknowledg-
ments. We propose yet another solution for this problem. TCP deadlocks can be eliminated
with our method and this solution adds little traffic more, because the TCP sender can control
the receiver’s processing of the delayed ACK perfectly.
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£2 EEL1.TCPNy 77 ¥ AXLAM=T2 1 (Mbps)
Table 2 Implement.l ! TCP buffer sizes and mean
throughput (Mbps).
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f£b| 8192|24.81{14.53| 12.99] 0.33{ 0.33] 0.33
/Ny (12288(24.39(23.85| 22.68| 0.34| 0.34| 0.34
v t (16384)24.22|35.94| 41.32] 37.94| 38.73| 38.54
7 e |32768{24.41{36.05| 42.81| 55.79| 55.26| 54.74
7 ~—[65535(24.09|36.12| 42.61| 55.54| 54.80| 54.56

£3 FEE2.TCPNvI7 -HA4XLANV—=T7vF (Mbps)
Table 3 Implement.2: TCP buffer sizes and mean
throughput (Mbps).
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{2 b| 8192(24.63|33.33| 32.52| 33.54/ 33.22| 33.57
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v t (16384(24.35|43.54| 47.60| 48.75] 48.22| 47.61
7 e [32768(24.70142.56] 51.51| 52.17| 51.22| 51.69
7 ~—165535{24.39|42.06| 50.99| 50.69| 51.11| 49.72

Fa4 ER3:TCPNv 77 -H4XEANV—F v+ (Mbps)
Table 4 Implement.3: TCP buffer sizes and mean
throughput (Mbps).
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Table 5 Implement.4 : TCP buffer sizes and mean
throughput (Mbps).
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Fig.13 Implement.3: Message sizes and throughput.
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